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EBE) I A5 T 320G 4 IEH R B X UL LR IR E BT . BB AW RS AT T A thds . 25 R %, o
S RATIAR | Je a8 TARRRIMERZ R B ARG & Ul AR AR R AT B 2 5, AR R T 4 45 5
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NI, e E . e shE. B P
Je 3 [ RAF- PRI R TR, A b L AR B AT T AR
Ao AN HX KRR B A AR fb LA A Y38
fes, buw ok, MHizkn, HZGERET8, BAKE
MIZEBE M, 16 BRI T AR 201k 37 5 ) SR gk v
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BORMBETARBE T4 ISR BN SC 2B
BRI B P AER R BT R RS
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) P ) I il R Gl T2 X R ) 1 e BB A Al
BELREVR 19388 (5 25 R HEA T T 431120, 0o A AR DG 5 K
M sERE A FR R Y Y ORI R IR
A 55 A BN S DG ST R VAT T
WHFE oS3 s 1 R B EE SR Z 00 5 AE 2 PR
HEAT AT, X B BRE 1] 15 54 B 2 8 (Verasper  varie-
gates) . 7K BES (V. moseri)iz G 7 58 1 ] BEPE AT
REBFIT EENICT RS S L F S
LG B S AR R AR S ST R IE . AT
V8 R 8 PR AT B SRS 175 2 R4 1 B B |
BTG, X E IR T Y R IR AT
V% 3l oW o b DO R NN S 4 7 1 o
ERBOIRIG K 04T T LU, LM FE 0 b 22
BENBEIRIG % 7 A, LR S5 0K 7 )R iR k& 1Y
SR, O BB R R AE B A PRSI, DAL
S MEVEAL BRI AR A ) A 4R B

1 MRE5FE

1.1 ERtEafESmipFrRsE

S SR FH 1 5 £ P 3 S S T K = R A A B
AL, AREY 3 DL L, IR T ST R AT TR
F AR, TEIRIOKFRIE RN IR0, SEAT AR
MOKIRIRE] 12~13°CHE, M PRI 06 & o HEEUE
J 5 A, R DA S B A S S 34 A A K R B
S Y fR, X B AR 2% 1) M A 1 AR R RO
ZKIY(LRH-A2)10 pg/kg, 48 h J5 N TH500, Wtk
YT A E PR i 1524 o
12 RIEFBFERE

S e £ 57 B A B T B VK A BR A

BRI 2015 AR URIRAE, YR FH KRR 2
18°CHF, N T 45% He W 38 i Whc B M froks v, )
MPRS FBHLH] 20%DMSO 1E A4S T B A7),
R BRG +, WeURRE T IV AE R A .

MPRS Hi B Be il : Bz b 11.01 g, NaCl
3.53 g, NaHCO;0.25 g, NaH,P0,0.22 g, KC10.39 g,
CaCl,-2H,0 0.17 g, MgCl,6H,0 0.23 g SE T 1000 mL

IR, RIEKE, 5.

13 BREFHRERER

BUGAR RS T, 16 37°CARKI P Ui, 85k
KT HIER, 15 70%L0 ERORROs T T e, &
200 pL ¥k 7 1 mL 59 MPRS ¥ RS, P4l
THAN 9 cm BB SR, 2R 80 ml/cm? F g 4
HMERKT, 2250 HNE IR IS 18 T RS - 1 208 A%
A B R B BEOP B A, 4% 1 mL RS §/100 mL
YA L AT N TR, IR 2 AR T 2 AE I Y
MK, WKIREE 14°C, § BB T2 328
14 BEEHE

I TG B B RS 1 5 2L B 1| 4% B A2 A (24 %),
ZHG 5 min S5 OEAE 80 H AZb A%, I K
EEVESZRE 0N, DMERR L ZRIR IR, Z 5%
YR BRAEBERR R R, A B SZAG BN R DB O, K b
TFZ A5 N AE 50 cmx50 cmx 100 cm M 45 AR %4k,
KR BEGRFRTE 13~14°C, [AIA S A 25 AR 6
R, WERRERE 5.0~9.0 mg/L, I
TG & B WL,
15 ZXEFEFHE

f5 VA VARORE YRR 22 i R K185 1 B A e
o1t 100 FEAT AN TIEEN, FIRHTARAE F ks
VEAZKG N, B L TRORCT AR T, BT 13~14°Cl
KPREFR, WA RERFFE 5.0~9.0 mg/L, FIJH &%
BEHEAT IR & B ROULES
16 MEELZE _fEEH&E

SR JHH K R 1 ] A A% 2 A8 R KOG
(o 5 BEBE) I SR OFS2K5, AE320E 3 min 244,
NSRS O TE G VR T A D VR KB K A,
FINAGE =Gk, 36 LETFE, Rk s
A, BETEAVE, 7224 5 min BHPGEA TN
60 Pa, 4E+F 10 min, >RHATIEHEE R Tk, F7300
FE W HEAT I8, B B A B 45 O B v, 4%
HEAH ] 04 D7 vE 6 AT VR BR, B 77 B F AR oh,
T 13~14Cilirk 3555, BERIRFFE 5.0~9.0 mg/L,
FIH BB IR KT
1.7 LB fEEHEE

TR FH B B 1| 5 1 i S A - 55 R R 5 1) B9 D A
A 12 100 M ELBIES T N T 55205, 326G 5 min 5
FI AR R J7 75 X6 52 A B0 AT 5 Uk, BRSIEON, 5%
VR G B, TRl A B TR 2 B
LR
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1.8 ERJIERMAERRAENE
SEMTENR G LB RN AN . SR TR
PR MATE RN L R ZEI . OBRI L T
WL MR WA, OCZOREBR R TG SR L,
LK, 78 Olympus W5 F %22 ARG &
BIEM, M Olympus FAHPLAAFEN G K& & Rk E
h o Gt RGN A B HERE, O SRIR I & B RHE
19 ZRHE, BEERMPFALRNSITEELE
BASLIRAHB 3 N EE, FIRESLEIH30 Rz
KON AT IR & B WL, MG E BT 70%H8
Gk B 25 W a5
ZHRERNZHEI R T BREMBIN, KEI 542
R TEO R E AL, AR AR E 2R
UNEONEN 5 O oy A ) N S A R =l B A
H AR R R Y B o RS iR T SPSS A,
AT R T 225007, 257 BEMAKTE R 0.05,

2 HERE5HH

SR Z g MG kB2, BB R
R PR R 0830 A ARG K AR DT o 24 |
I R MR IR O . R
BRI L RTINS  ZeseIR G R B IR A
T aAtT, WAL RZEM . L.
FOU A B PR ARG & F B R SR AR AE T,
WA 2D IR . R
2.1 DPZYHA

BT BE AR MR AR Fess i
F R A6 1 B9 2407 =03 Sy Ry B B 28, I A2 6 B
HRRAEZAG IS 30 min JERUIREE, BJE 245 90 I 46 %5
3, Zead 2 g(E 1a, & 2a). 4 41HE(A 1b). 8
AR 1 ¢). 16 4RAE(E 1 d).32 4K 1e, 1 3a).
64 2L (& 1) 128 LI 1g) AT/ 24, A
ZANMIIY . 7E LB BEMERE ARG | BARHAIRG |
e WG 5 5 WG R B IE A AL, 538 G
ik % B d R, #4910 h 35 min, iR L FIE
GRS A B 8%, 43524 10 h 40 min A1 10 h
45 min (& 1).
2.2 FEHH

YRS, MEARAN S sy 2 K, AN BkAR
PR B /N A, SIS EEAR, T 40 AR A A O
WIE BB GEARFERS, s R (B 1hy, X —mHH

FARRIRNG . BER ARG . A4 s IR G T —
ARG LA TC B 22 5, 3538 AR & B
JEMRSR B, M R B IRREE, KB 2R
15 min. FiE KB AT, SR 2005 7E i
BENIX A, TR FDR e S 28 4 Vs B0 i 4 2 1 ) DY
JAYHOR T F, 5500 o 9 58 S I B AR A T4,
MMEEIRBI(FE 14, [ 2b, K 3b). BB IARRAG |
MR ARG |« 2% 3K IR G AN 3E — A5 A I i e T
AEEAHEXG . NZHK G & T SRR,
Bk & AR 16 h 25 min, BAA5AIRHE 16 h
5 min, Z43¢HRA 16 h 15 min, il —f5ARHS 15 h
55 min, fIRPERRA A& B B AR BMS AR IR
T3l TARRIONG . BRI NG | Je s AT RIS |
MR R B ARG .
2.3 FHiaH

TRBENRIV IS, VIR 200 T 4V B0 5 3 T 44k 2 i)
T, FEAJEIE 15). Bl 25 V02 20 i ) Y A
el T, BN ANRZ Rk, TEEIRZHhSIE
R AN I IR ER (B 1K), B35 40 A 4k 22 43 24,
BENRJZ TP (B 10), [R)I7E IR BR— 0 J1 22 24
BTk, TEJE I — MY B R RS (8 1m), R
RS T, FERE T 3/5 B, IRERIK(E 1n),
R EEARSE T A 4/5 15, TR —EIE IR FL, WS TF 4G i
fifr, MAABIBL(E 1o), MR B, 538 A5 AR MER% A
B AERMEIREIE S LA HEES, midE Ak
TN B ARG B IR PR B L, A G A MR 2 7
WANE, P2 A 5> 2R (B 3c). 4541
R R R PR B AR R R ARG . Jesc
ARG . BRARRIRNG . BERE KB ARG
2.4 THEHHA

= Y LN N TR o LY A Rt TTR S
IRZER 4y Ak, AT UL AR A 2R, T8 AR B BT A IR
RAETE (E 1n,lo,1p), FEAMNZIRIE, B2 IR 0] i
WEE, MR T A AR R R A AR i S S
DX Eb 2 3 B R, VR RS AL bR, Sk g R B,
P 2 R AR 2 LT g A IR B (B 1o), IRAL
TG A& 1p), MARRFTEILE I, 226 A5k
IRRAREIE AR 00, 28RS T E 12 &bit, Rk
AEIEATASBEMER 70 (K] 3d), IRIRLLUEL, Towk
Bk, HERZHIRIERIG (& 3e); ARG
JRFL AT L, AR /NS i, IR K BRI o LB B
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AR E L e BIARK OO 5 AR ARG . R
FRRIRNG . 24 B AR ARG . MR L B ARG,
KB 2355 75 min.
25 PR HR

WER B ARG R AT IR R Y T IE W R B
FEIRRGIE B, Sk PO ZE 1 X I3 S ) I
FE I, A RARTE BRI (B 1q). KBRS BN W

sk, IRALOCH, L AT W, L A R AR
] B, IR R LA, A VA B S i 3 €2
o IR EE LT, HINEKRY 50%, NLHHEE
12~14 X, 1EH MBS BrE m B, 6=
Z, WARSEIE . B ARIRIG 7E AT B & 28 TR
ML, WRER/NHZ I 2d), A RRFLIRRA
RECHI (Bl 2¢), Zesc IR IRRBIN, &85 B A GEIE
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(£2#1 Fig.1 continued)

K1 RS B ARG K

a.2 NI b. 4 ANHUY); . 8 AN d. 16 AUHEML; e. 32 AUAEI; £ 64 AN g 128 AUARINE b S EENRI; i AREENRI;
jo BRI ko R RA L EE R me FGE I o SRR o, M IRIIGEIY; p. IRFLIN; q. IEIRIE S
r. RIS U (RTBIER); s. R« B BRIRIEN); u. (OB v IEATHE; wo thR <o B 1 d fF £
Fig. 1 The embryonic development of gynogenetic diploid of Platichthys stellatus
a. 2 celled stage; b. 4 celled stage; c. 8 celled stage; d. 16 celled stage; e.32 celled stage; f. 64 celled stage; g. 128 celled stage;
h. High blastula stage; i. Low blastula stage; j. Early blastula stage; k. Early blastula stage; 1. Mid blastula stage;

m. Late blastula stage; n. Early neurula stage; o. Late neurula stage; p. Formation stage of embryo;
g. Formation stage of embryo; r. Formation stage of embryo (abnormal); s. Tail-bud stage; t. Tail-bud stage (abnormal);
u. Heart beating stage; v. Prehatching stage; w. Hatching stage; x. Newly hatched larve 1 day.
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B2 RGO NI K o
a. BT b, BRI o WRATE BB (R IRIR); . AR UM (BTEIRIR); e FEZFWIGRDRIENG); £ 2RI (RIE IRR).
Fig. 2 The embryonic development of haploid of Platichthys stellatus
a. Cleavage period; b. Blastocyst stage; c. Formation stage of embryo (abnormal);
d. Formation stage of embryo (abnormal); e. Neurula stage (abnormal); f. Tail-bud stage (abnormal).

*k1 EWIREZEE. 2EF. ARXERMEEAERRAENF
Tab.1 Timetableof embryonic development of gynogenetic diploid, haploid,
crossing and normal diploid of Platichthys stellatus

J SR % 7 A 3 e A A LRIES FEN SR e A PR
stage of embryonic development gynogenesis haploid hybridization diploid plate
2 Aifl two celled 1 h 50 min 1 h 50 min 1 h 55 min 1 h 50 min Kl 1a, K2a
4 4ififg four celled 2 h 25 min 2 h 20 min 2 h 30 min 2 h 25 min E1b
8 4l fifl eight celled 3 h 20 min 3 h 15 min 3 h 20 min 3 h 15 min F1c
16 4l fifg sixteen celled 4 h 50 min 4 h 40 min 4 h 50 min 4 h 45 min B 1d
32 4l thirty-two celled 6h 45min 6 h 40 min 6 h 50 min 6 h 45 min Kle K3a
64 4l sixty-two celled 8 h 5 min 7 h 50 min 8 h 5 min 7 h 55 min K1t
128 4l fifg multicelled 10 h 40 min 10 h 35 min 10 h 45 min 10 h 35 min E1g
i 4EIf high blastula 12 h 5 min 11 h 55 min 11 h 55 min 11 h 50 min E1h
(KR low blastula 16 h 25 min 16 h 5 min 16 h 15 min 15 h 55 min F1i, Bl2b, F 3b
JE AW gastrula 19 h 20 min 18 h 55 min 18 h 30 min 17 h 50 min B1jklm, B3¢
28 IR neurula 27 h 40 min 26 h 45 min 27 h 10 min 26 h 25 min M 1nop, KW3de
JERTE Y] embryogenesis 43 h 20 min 44 h 10 min 44 h 20 min 41 h 40 min B 1q, Wl2cd K3f
JEZFEY tail bud 84 h 20 min 89 h 50 min - 80 h 10 min K 1rst, K2ef
LBk heart beating 90 h 5 min - - 85 h 20 min K 1u
HBEAT Y prehatching 104 h 5 min - - 99 h 55 min Bl 1v

H BRI hatching 104 h 50 min - 100 h 10 min 1w
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WHEAE 30, ERRIE R FUIAET, Ahggks:
RH o SHLE DA K Rl AR R
i, MR R T CAGRIRIG . BRSNS . 28 A T AE
RRRRG, IR EHEAZ & B IR 160 min.
26 REIFH

WA R T AR AR I R AR A R I LY %k
HEORWE N, EEE I — 3ok e R (1 1s), IR
) J8 ity 2R T AR e, ) — S VAR Sk 5 4 4 T
T, SRR HoA B RS AR Ak S e f, IR
BRI RSN 1s); ARG UK A A 4y
Mo 590 AR, MR & B G TE L B BB
SEERAWHEES, HHIHHEERRIE I,
1t), WG S, FURET: . B AR il HL
CABEANHEW R FARE 2e), IALER. B,
KT B, IMARALSURNRESE 2Rk, EIRIRP
M4, I BA KA ECRAZL & 26, AR
JREIEIL AT . AL B HEE PR R
ARG . MER R T ARG . ARG,
3 PR G B EAZ K B RGP 250 min,
2.7 iMBRER

W% 2 B A AR G B A AV I 1 2

AL, AR R K 3/5, LEEE, T
THMTAT DL, REEERE TR I PL(E Tu). R H BR A 8K
PR Sh, B0 NETT Bk s, FE.0 NIRRT S BT 0 i
W, A MER R E ARG B IR, %R
T AR 2 IR AR ok, WRAG R UOSET . G &
B W] AR TR R T AR, K E I 285 min,
28 HERATHA

A% & BRI S8 AT AR G %) U A 40k 252 S A
BRI S FB, LeOp TR — ], RS, o
(i == R 1 T R S B A VAR R N R TS
Lv), OREBRE R . 5 E A A L, E
MR BB AR B L AT, X
RIS & B RO & B AR ARG 250 min.
29 HERH

WEAZ & B AT A R A A R i AR (05 B
FEERE LR B, AR B R R gl o
B %, AR LS sl BB SE (B Tw). MR R
B AT AR 38 A A R R Y I AT A5 A I ik
255 o Wil AL ARG EAL TR 100 h 10 min,
¥ kB WAL TE] A 104 h 50 min, FHE]2E4 280 min,

2‘60 pm

#1200 pm

B3 BB ARG & B o i
a. GIZ; b, B oo R HI(RTBIRR); d. ph R (RIEIRIR); e f MR (RTEIRG); £ AT 800 (RE IR R).
Fig. 3 The embryonic development of hybrid diploid of Platichthys stellatus
a. Cleavage period; b. Blastocyst stage; c. Gastrula stage (abnormal); d. Neurula stage (abnormal);
e. Neurula stage (abnormal); f. Formation stage of embryo (abnormal).
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210 #MFa

I A0 R A LR AR K T, B ek R SR AE
17, L P A i 46 120 7 0 R, D R S A
R, MWpussEfi Z A1), A hEKRN 12, kY
3 min J5 BRI B 5o BE T AT UL A T ks,
PRI I A5 RN R B R T B AN i sh, IR AN
W S 1 d gy, DY R BT S /N
1x), BUBCRER G T, AN 2R AN, e
08 F1 SR S P, el AR AR BT R R
FEA ATt AT A B 5 DX

211 BERZEESRIT

N 2 T, ARG . Z4sd AR ARG A
MERZ R B ARG 09 32 K % 5 8% 8 A AR G 1Y
WA 535 25 5 (P>0.05) o FRAT AR LA 28 A% 1A B IR
Wi RARE, 4338 (81.96£9.17)% . (82.67+9.96)%,
5% KRG W Y %6 25 57 B 3 (P<0.05), 3 —
ARG & B BRI R i i (35.11£6.19) %, i —
FEAR I G AL 2 0] 35 510 (58.01+5.30)%, MERZ & & IE
JIE B 9% Ak A K7 (0.1120.01)%, 5 338 — A1k 2% 7
BE(P<0.05), HHARZAE AR EER 0,

*2 BHWRNEE/IGZHR, BERMFLER

Tab.2 Thefertilization rate, abnormality rate and hatching rate of each Platichthys stellatus group

SLH 4 experimental group G2 /% fertilization rate

M 2 /% abnormallity rate W7 4L % /% hatching rate

3l —fF A diploid 94.31+0.51°
FLf& 1A haploid 85.14+1.60°
Z4 3% hybridization 83.84+2.31°
MR K E gynogenesis 89.77+6.89°

35.11+6.19° 58.01+5.30°
81.96+9.17° 0+0°
82.67+9.96° 0+0°
53.59+0.36" 0.11£0.01°

TE: R BIAREEAS [] 7  3e7s 2 [8] 25 5 B35 (P<0.05).

Note: The data in the same colamn with different little letters are significantly different at the 0.05 level.

3 itig

AT TR, fer s Y
TrE A T Y O, RIS T 5 IR O T
“SH”, PR I A R A AR HE SR — YR B A
Jrik, WEHERR Y C A IR M I 7 A — A AR
MERZ R T RO R AL S E | PRSI g
AT D71k, AR AR S BF 4 M 7 AR F
GO R T FE A B A L)1 S £ 7 A K
EHEARFERES, IR ROAAF I 5 R 775 5
HME KT, B MR L TR, X T 2R 4
WEE AR BB, R R S TR
KB A A AR 2 55 07 T BIE S S b A 1k —
RN o SRS T AEMERZ K T 5 A R R,
FERZEEPE) | i P | BB O BT 22156 % 1
BRB RO, M RO R B ok T, E
BV O DR AT 1 B 0K 1 280 SR AN U I RE VS BT
R ML AT o (Hh T RIS | b B
DR/INFIAL BRI 1] 25 R 3R B, = 3507 5 AQ A Al g
PR AR RIS . SRR, K B MR R B R
PR ST A AT AETE . RO MEAZ K 7 S R v ™ A
AR AIRIG | S HRR o EARZ 7 IR G 03 i
B B HEAT LWEHT ST, R MERZ &8 e AT 4 5

HAEEE L, Z AT T K 5 0 AN [R5 MR
it & B R GEAR 2, AU X T 4 55 X 2 6 B A%
TR =R MER R T AR AR AR G
FIAT T R KT RERN B A,
T Ik Sk B B i A S R R | [
il | BRI AR TR & B T TFgE, BT
WA DL BRE MR B E . AR IR . R S
WRJiE & B A I 5T Hit 38

AW R, MR AT AR RS E AR A
GEERBIES L TTHEZS, BiEARERBYEEE
RS, RKESBREAMNE, [0k 750w
TE MG L o 2 . i SRR T R EAZ & IR
Jib 22 K R AL BR B T K R ik R ) R 22t
B, B IR A 8 sl 5 4458 1k, AT
LT . AEHEZ KT ARG & & W
P H WIS LA, Johnson ZEPYHEGT NN, Ty
FECTHE T 2285 59 40 il mRNA 25 3640 R 36 11 5 1)
Ag, FECH MG JC VL3 IE W iR A2k F M R i ik
6 & B B SRR RN o

LB 5 B AR IR G & B 2 (I3 R T 4 Hh B
B e, HARG e R B T~ %A R, ARAL
WK, HiEMIG R T WaRL:, WE G AT R
ARG /N, AR AG R BEANGE, I H B S () Iy
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TEAER o IRALIA & BB AR, WL AN, ik
JERAR, Sk A ZUME L3 B, T I I A K A
HRA, Sk KT B AR, B A
R kB 2R EIIT . REEFFRAT AN
PRI URIRIG & B 1 B 8 T8 A5 RS, IR
I L IRIR LB s, RO, AR,
BEH MRS R RN, BRI, B R AR RAE T,
T 6 BAT R M 10T G % 7 R — L e
ARG, WENG B IR AR AR B, IRARACASORT, IR
PRI o A v B /N, B R . B R T A
TR, 12, FERE B B RAt T v
T i B A M R I T 0 % 7 R B S i S T R
AR, AR B R R R N, R SR, Sk
TR LURRE M, 76 AT R iR 43Rt T, K fif
Rl e B (Paramisgurnus  dabryanus)®® i 1% % & 4%
A . Pk (Fejervarya multistriata) > #i#% & & A5k
i E) =B R A i I Y N R N e =
AR BN . SR IRTE SR RARLEAIE . RAEF A
R BRI IR AR IR 5 2 B 25 5%, nT g
JEH TIEMIR LB I B o34, & F 25k
A mRNA FUEE BT, BRI T 4 240 B 53 A6 A
B 1 VR A0 R R g, T A R R AR R
THYER KA, NREESITHEG L B LR
IR IR S R, IS B IG & & W I ARG
WHE L4

Xof T R B 5 At B £ 2 T S IR IR 1 K
AARDCHFFEARGE, BN, S5 ES 2 B85
BT | 5 [ B 2 8 2 S8 MR IR RE A% & 1 IR0k s AE &
o, (HA B A AE T R B [ — A, A
fil¥ (Platichthys bicoloratus)5 & B )1 i it 24 22 IR fifi fig
WL E A, & E T A AR, A
TR 18 5ty i 35 % (Pseudopleuronectes yokohamae) 7%
SEWRIR T KB A fa i, B 48 h JRAETS,
KT U 08 T AR BB S
Y% VRORS T 2238 S 00 AR DL, 2238 R IR T ERAS
Wik, K/NSGEE AEARCOh T 2R, N2 R
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Abstract: Artificially induced gynogenesis is a major technique used for controlling the sex ratio of aquatic ani-
mals as well as for culturing selectively bred colonies. In this study, cryopreserved sperm of Japanese seabass
Lateolabrax japonicus was UV-irradiated and used to fertilize eggs of starry flounder Platichthys stellatus and
diploid gynogenesis was induced using cold and hydrostatic pressure shocks. Meanwhile, P. stellatus eggs fertil-
ized with UV-irradiated L. japonicas sperm but without cold or hydrostatic pressure shock were used as the hap-
loid group; P. stellatus eggs fertilized with L. japonicus sperm were used for hybridization; and P. stellatus eggs
fertilized with P. stellatus sperm were used as a control group. The results showed that cell division started at a
similar point in time in the control group as in the gynogenetic haploids and hybridized embryos. However, as
compared with the controls, embryonic development among each of the three experimental groups was retarded
from the late blastula stage. All the hybridized embryos died before formation of an embryonic body; all the hap-
loid embryos died before the heart started to beat. Thus, none of the embryos in these two groups could be suc-
cessfully hatched. Embryonic development of a small portion of the gynogenetic diploids followed a pattern re-
sembling that of the controls, although with less success: (58.01+5.30)% of embryos in the control group were
hatched out at 100 h 10 min, with (35.11£6.19)% malformed; in comparison, only (0.11+0.01)% of the gynoge-
netic diploids were hatched out at 104 h 50 min, with (53.59+0.36)% malformed. Although the gynogenetic dip-
loids had a very low hatching rate and a relatively high rate of malformation, we were still able to construct a gy-
nogenetic colony of P. stellatus with normally developing larvae. Hence, we propose that this study uncovers a
promising technique for P. stellatus gynogenesis, and the results provide abundant cytobiological evidence con-
tributing to information on the developmental biology of haploid, hybridized, and gynogenetic embryos of this species.
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